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Motivation

WHY talkcial%out T'S?: . .
e prompted by recent paper reading of 7 discovery

o Phys. Rev. Lett. 35, 1489-1492 (1975)
http://prola.aps.org/abstract/PRL/v35/i22 /p1489_1

Evidence for Anomalons Lepton Production m ¢*-¢= Annihilation®

M. L. Perl, G. 8, Abrams, A. M. Boyarski, M. Breidenbach, D, D, Briggs, F. Bulos, W. Chinowsky,
J, T, Dakin,T G. J, Feldman, C. E, Friedberg, D. Fryberger, G, Goldhaber, G, Hanson,
F. B, Heile, B. Jean-Marie, J, A. Kadyk, R. R. Larsen, A. M. Litke, D. Luke, ]
B. A. Lulu, V. Liith, D, Lyon, C. C. Morehouse, J. M. Paterson,
F. M. Pierre, 8 T. P, Pun, P. A. Rapidis, B. Richter,
B. Sadoulet, K. F. Schwitters, W. Tanenbaum,
G, H, Trilling, F, Vannucei,: J, 8, Whitaker,
F. C. Winkelmann, and .J. E. Wiss
Lawrence Bevkeley Laboratory and Depavimenl of Physics, University of Celifornia, Revkeley, California 847240,
and Stanford Linear Accelerabor Center, Slanford Uefvevafty, Stanford, Colifowrsia 2305
(Recelved 18 August 1975)

We have found events of the form ¢' 1¢ ~¢' +u7 + misging energy, in whieh no othor
charged particles or photons are detected. Most of these events are detected at or above
a eenter-of-mass onergy of 4 GeV, The missing-epergy and mizsing-hiomentuth spectra
require that at least two additional particles be produced in each event, We have no con=-
ventional explanation for these events.,
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discovery discussion

o ~ 20% fake rate for each e, u (from > 3 prong)
e 24 ey events observed, expected 4.7 4= 1.2
e overall pretty solid

e interesting sociology

1
]
1, e people thought it was charm

]
- e today:

'-|L : would you believe evidence

okl sl for a 4th family?

- k=
TOTAL EMERGY (5o
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discovery discussion

Are the decays 2-body
or 3-body?

Are the two missing particles in
each decay photons,
neutral kaons,
or charged
particles?

Then tha:,_r must be
neutrinos.

Then the decaying
particles must be
heavy leptons.

Freerren 1]
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7-Physics at ATLAS

Motivations:

e A — 777 (see Marjories Talk)

e in general couplings to 7 enhanced in SUSY by tan (3

e also SM Higgs: H — 777~

e proposal to use R = 77— to distinguish between

models (hep- ph/0106027)
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7-Physics at ATLAS

oinSM R =_H=tb_ Nemp(Q)

H—rtr— m2

e neat idea, but hard (—> H — bb)
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7-Physics at ATLAS

Reconstruction

e active area — monthly tau meetings
(Agenda: Physics/JetEtmiss/tau)

e ATHENA package: tauRec

e three algorithms: baseline, track-based, japanese

e soon ;-), ATL-COM-PHYS-2004-080,
ATL-COM-PHYS-2004-069

e interesting CMS notes: CR-2004/05, 1997/039
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Decay modes

TAUOLA-CLEO

T =% €V Uy, 17.8 %

T = vy vy 17.4 %

T — Ty, 11.1 %

T — Ty, 25.4 %

7 = w07, 9.19 %
7~ On0n 0ty 1.08 %

T — TErEgty, 8.98 %

T — lrEgEasy, 4.30 %

7 = TOrlrEntgty, 0.50 %
7 - plp¥nlnEataty, 0.11 %
T KX, 3.74 %

7 = (Y=t nEnEtnsy, 0.10 %
others 0.03 %

o T — VD

o 7 — 7t +nrly

one prong

+ 0

o 7 — i T +nwy

three prong

e everything else
negligible
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Basic ™ reconstruction

e start with either Calo cluster or seed track

0.6:

0.5F

0.4F

0.3F

0.21-

0.1F

o:l\\\\\\

Number of tracks with pr > 2GeV,
20 < pr(1) < 30GeV, 70 < pp(71) < 130GeV
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Basic ™ reconstruction

Energy Fraction:
e utilize narrow jet feature

R12 ET(AR<02)—ET(AR<01)
o fracky™” = Er(AR<0.2)

o fracEs" < 0.2(1p); fracEH#? < 0.4(m3p)

L ET(AR<01)
oy = Er(AR<0.4)

20-30,40-50,70-130 GeV
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Basic ™ reconstruction

e utilize narrow jet feature

e eclectromagnetic radius
Z ARcell_E%ell

cells

Z E,%ell

cells

o REM S 0.08

o Rpy =

reeeerec|
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. other ideas

Energy flow E;ﬂow
e tracks are much better measured than cal energy

o —> replace E porgeqa With ) pr
e classify towers with respect to combination of tracks,
EEM and Ehadr

e model and correct leakage

e —> particular well suited for 7,

underestimates E',,, for fakes

o E;flow __

chrgE M
EJEMCL 1 E%euEM 1 Zpgfack 1 T@SET g 1
neul’ M
resbr
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other ideas

qgq—Z—171: events (A)

hist605

| qqoZ—ortr:events(A) | hist601
Entries 180

Mean
RMS 160
Underflow 0
()2verflow 0 140
1/ ndt 79.78/35
Constant 86.78 = 3.04
Mean 0.8046 = 0.003677
Sigma 0.1233 1 0.002759
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1/ ndt 7.286/3
Constant 179.7 £ 9.236
Mean 1.007 £ 0.002021
Sigma  0.04003 £ 0.002741
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other ideas

| fake from quark: 3 prongs | hist626
Entries 2357

Mean 0.4365

RS a0 | Zo>tu:3prongs | hist305
Underflow 0 Entries

Mean
Overflow 3 450 RMS

Underflow

Overflow

x2 I ndf 43.67/3
Constant 4134+ 149
Mean 1.011+ 0.00106
Sigma 0.0303 + 0.001059
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—> underestimated for background only,
— effective higher Ep cut

reeeerec|

sm=_e 1]
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other ideas

7 has lifetime (¢ ~ 90pum) = impact parameter

. - . i
signed impactparameter for t- and qcd-jets Entr::tlr.: d-je :1“1

1 Maan 121.56
RMS 1581
Undarflaow 4TS5.T
Ovarflow 1082

|___tau-jets
Entries 24967
Mean 448 .1
RMS 1965
Underflow 188
Overflow 680
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Concluding remarks

e many more connected topics

e standard candle Z — 77

e use to calibrate calorimeter? pion test beam ...
e analysis that connects tracking and calorimetry
e 7 is connected to search for new physics

e |ots of activity ongoing, at least 3 active groups
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